Chronic amphetamine intoxication and the blood-brain barrier permeability to inert polar molecules studied in the vascularly perfused guinea pig brain.
The brain vascular perfusion method, with a multiple-time brain uptake analysis, has been employed to study the effects of chronic amphetamine intoxication on the kinetics of entry of 2 inert polar molecules, D-[14C]mannitol (mol.wt. 180) and [3H]polyethylene glycol (PEG, mol.wt. 4000) into the forebrain of the guinea pig. The unidirectional transfer constants, Kin, determined from graphic analysis 14 and 20 days after chronic amphetamine treatment (5 mg/kg daily, i.p.) showed a marked time-dependent progressive enhancement of transfer for both molecules. The kinetic features of this entry suggest the opening up of pathways through the blood-brain barrier (BBB) which allows mannitol and PEG to pass into the brain at rates which are irrespective of their molecular size and/or lipophilia and these changes cannot be attributed to simple mechanical factors such as hypertension. This opening of the BBB was associated with changes in behaviour (increased locomotor activity, stereotypy, hypervigilance, social withdrawal, and loss of weight) seen in 14- and 20-day amphetamine-treated animals. At 7 and 28 days after the withdrawal of the amphetamine treatment, the behavioural manifestations were absent, and the Kin values for both molecules were not significantly different from those measured in normal control animals which had been treated with placebo injections. The present results suggest a reversible dysfunction of the BBB as a consequence of the chronic amphetamine intoxication which correlates with the behavioural syndrome induced in the guinea pig.